Histologic determination of the ischemic threshold of muscle in the canine compartment syndrome model.
Our objective was to define the critical tissue pressure at which irreversible muscle damage occurs and to compare our results to those thresholds advocated in the orthopaedic literature. A standard plasma infusion compartment syndrome model was created in a canine model. Four dogs were in each of four experimental groups with compartment pressure maintained as follows: (a) 30 mm Hg with support of diastolic blood pressure to a level > 50 mm Hg; (b) 20 mm Hg less than diastolic pressure; (c) 10 mm Hg less than diastolic blood pressure; (d) a level equal to the animal's diastolic blood pressure. All animals were sacrificed 14 days after the procedure. Histology revealed the following: (a) tissues pressurized to 30 mm Hg in a normotensive dog demonstrated no significant abnormalities; (b) tissues pressurized to 20 mm Hg less than diastolic revealed occasional cells undergoing regeneration but no evidence of infarction or fibrosis; (c) tissues pressurized to 10 mm Hg less than diastolic showed scattered small areas of infarction and fibrosis; and (d) tissues pressurized to diastolic blood pressure demonstrated more widespread infarction and scarring. The ischemic threshold of muscle, beyond which irreversible tissue damage occurs, is directly related to the difference in compartment and perfusion pressure. Our findings document this pressure to be 10 mm Hg less than diastolic blood pressure or within 30 mm Hg of mean arterial pressure. This data refutes the use of absolute tissue pressure values as a guide to the necessity of fasciotomy. To abort an impending compartment syndrome and avoid irreversible tissue injury and their sequelae, fasciotomy should be done if tissue pressure reaches within 10-20 mm Hg of diastolic pressure.